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(ii) $E(W(t))=0$ all $t\in[0, \infty]$





$\Delta W_{k}=W(t_{k+1})-W(t_{k}),$ $h= \max(t_{k+1}-t_{k})$ 2
(1) $X(t)$ $X(t,\omega)(\omega\in\Omega)$ $t$
$X(t, \cdot)$ $\Omega$ $\omega$ $X(\cdot,\omega)$
$X(t)$









Fig. 2 Heun 2 Runge-Kutta
([5]) SDE(I) order (strong order)
841 1993 216-231
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1 SIVP (1) $X(t),\overline{X}_{n}$ $t=t_{n-1}$ $t=t_{n}$
$e_{l},$ $t=0$ $t=T=t_{N}$ $e_{g}$
$e_{l}=E(|X(t_{n})-\overline{X}_{n}|^{2}|X(t_{n-1})=\overline{X}_{n-1}=\overline{x}_{n-1})$
$e_{g}=E(|X(T)-\overline{X}_{N}|^{2}|X_{0}=\overline{X}_{0}=x)$
$\overline{X}_{n}$ order $\gamma$ , order $\beta$
$e_{l}=O(h^{\gamma+1})$ $(h\downarrow 0)$
$e_{g}=O(h^{\beta})$ $(h\downarrow 0)$








( Taylor [1, 4] ) $\xi_{n,1},$ $\xi_{n,2}$











$\Vert X(T)-\overline{X}_{N}||$ $\leq$ $\Vert X(T)-\hat{X}_{N}||$ $+$ $||\hat{X}_{N}-\overline{X}_{N}\Vert$
(stochastic part) (deterministic part)
$\Vert X\Vert=\{E(|X|^{2})\}^{\frac{1}{2}}\sim$ ,
$\hat{X}_{N}$ realized exact solution( 1 ) de-










( Fig. 3 ) 10000, stepsize $h=$











$M$- (3) 1 ,2
$(i)1$ $Y=EX$ ODE






M- (supermartingale $eq.$ )















$R$ $|R(\overline{h}, k)|<1$ $(\overline{h}, k)$ $MS$-
2
(i) Euler-Maruyama $(\gamma=1, \beta=1)$
$\overline{X}_{n+1}=\overline{X}_{n}+f_{n}h+g_{n}\Delta W_{n}$ (5)





$R( \overline{h}, k)=\frac{1-k\overline{h}}{(1-\overline{h})^{2}}$ (8)




$h=0.005$ (i.e. $(\overline{h},$ $k)=(-0.5,1)$), $0.01$ (i.e. $(\overline{h},$ $k)=(-1,1)$ ) Table
1 Macintosh $SE/30$ 20000
Table 1
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Fig. $7a,$ $7b$ Fig. $8a,$ $8b$
(3) $T$- ([9])
M-,MS-





$|X(t)|arrow 0$ $(tarrow\infty)$ if $\lambda-\frac{1}{2}\mu^{2}<0$
$T$-
2 driving process (9) ,
,
$|\overline{X}_{n}|arrow 0(narrow\infty)$






$h$ $\Delta W_{n}=U_{n}\sqrt h$ $U_{n}$ $N(O, 1)$ , two-,
three- point distributed random variable(d.r. $v$ .). $\circ$ two-, three-point d.r. $v$ .
$i)two$-point d.r. $v$ .
$P(U_{n}= \pm 1)=\frac{1}{2}$






$\overline{X}_{n+1}$ $=$ $(1+\lambda h+\mu\Delta W_{n})\overline{X}_{n}$
$= \prod_{i=0}^{n}(1+\lambda h+\mu\Delta W_{i})\overline{X}_{0}$
$\overline{X}_{n+1}=R(h;\lambda, \mu)\overline{X}_{n}$
$R(h;\lambda, \mu)$ $T$-
$\overline{X}_{n}arrow 0(narrow\infty)$ $\Leftrightarrow$ $|R(h;\lambda, \mu)|<1$
$T$-
$\mathcal{R}=\{(h;\lambda, \mu);|R(h;\lambda,\mu)|<1\}$
two-point d.r. $v$ . driving process
$R$







$k= \frac{\mu^{2}}{\lambda}$ , $\overline{h}=\lambda h$
(b) Fig. $10a$ Fig. $10b$
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(1), (2) (3) (l)Fig. lla, llb, llc, (2) Fig. $12a,$ $12b,$ $12c,$ $12d$ ,
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Euler-Maruyama scheme $(h–O.005)$ Euler-Maruyama scheme $(h=0.Ot)$
$t$
Fig. $7a$ Fig. $7b$
backward Euler scheme(h–O.Ot)backward Euler scheme $(h–0.005)$
$Y$
$t$













Fig. $10a$ Fig. $10b$
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X $X$
TEST I $(h=0.2)$ TEST I $(h=0.4)$
$t$







TEST2 $(h=0,25)$ TEST2 $(h=1.8)$
$t$




TEST2 $(h=0.5)$ TEST2 $(h=2.0)$
$t$ $t$
Fig. $12c$ Fig. $12d$
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X $X$
TEST3 $(h=0,2)$ TEST3 $(h=0.5)$
$t$ $t$
Fig. $13a$ Fig. $13b$
